arrangement between the health system and the Medicaid managed care plan to cover the cost of staff, clinician education, performance feedback, and clinic/clinician financial incentives. The goal is to enroll 510 high-risk postpartum mothers. Assessment The primary outcome of interest is a timely postpartum visit in accordance with NCQA healthcare effectiveness data and information set guidelines. Secondary outcomes include care process measures for women with specific high-risk conditions, emergency room visits, postpartum readmissions, depression screens, and health care costs. Conclusion Our evidence-based program focuses on an important area of maternal health, targets racial/ethnic disparities in postpartum care, utilizes an Abstract Purpose This paper describes the implementation of an innovative program that aims to improve postpartum care through a set of coordinated delivery and payment system changes designed to use postpartum care as an opportunity to impact the current and future health of vulnerable women and reduce disparities in health outcomes among minority women. Description A large health care system, a Medicaid managed care organization, and a multidisciplinary team of experts in obstetrics, health economics, and health disparities designed an intervention to improve postpartum care for women identified as high-risk. The program includes a social work/care management component and a payment system redesign with a cost-sharing 
Introduction
Childbirth is the number one reason for hospital admission (Pfuntner et al. 2011) , and postpartum care offers a crucial opportunity to impact the current and future health of vulnerable women. Compared with non-Hispanic white women, black and Hispanic women experience greater maternal mortality, life-threatening morbidities and pregnancy complications, as well as a higher risk of chronic illness such as hypertension and diabetes (Bryant et al. 2005; Guendelman et al. 2006; Cabacungan et al. 2011) . These conditions are also a leading cause of postpartum hospital readmissions and women from ethnic and racial minority groups are less likely to get appropriate follow-up postpartum care, placing not only their current but also long-term health at risk (Ferrara et al.2009 ).
The high US maternal mortality rates and the significant and persistent ethnic and racial disparities in outcomes have heightened focus on improving the health of women during the preconception and interconception periods. There is also a growing recognition of the importance of postpartum care both for monitoring the health of women with chronic illness and as a means to connect vulnerable women with the health care system. However, successfully addressing the pressing need to improve postpartum care for women in vulnerable populations requires not only changes to the delivery aspects of care, but also an active engagement and commitment from the multiple stakeholders integral to the decision-making process for payment and delivery of care.
For this project, a large healthcare system, a Medicaid managed care organization, and a multidisciplinary team of experts in obstetrics, health disparities, and health economics designed an intervention to improve postpartum care for high-risk women. The focus of this intervention is on improving a set of specific metrics that compose the Healthcare Effectiveness Data and Information Set (HEDIS) postpartum guidelines. Given that disparities in these metrics arise from a complex host of payment and system-wide processes, our project combines a social workcase management intervention and a new payment system designed to align incentives and expand the resources available to clinicians and patients.
Preliminary Evidence and Program Description
The postpartum visit is crucial to monitor the health of postpartum women, promote breastfeeding, and is especially important for women with gestational diabetes who require glucose screening. Preliminary data from the health system where the intervention is being implemented and from the Medicaid managed care health insurance plan suggest that the postpartum visit rate is approximately 58% for this population and that fewer than a third of women with gestational diabetes return for their postpartum visit and complete the appropriate fasting glucose screen. National estimates for postpartum visits among commercially insured are above 80%(NCQA 2014). Multiple barriers exist including transportation, child care demands, and poor clinician-patient communication. Preliminary data also suggest that hypertension is a leading diagnosis associated with postpartum readmissions. Our preliminary data demonstrated significant disparities in the prevalence of hypertension and diabetes among women delivering at our hospital and striking disparities in the receipt of postpartum care.
Our program attempts to improve postpartum care through a set of coordinated postpartum delivery and payment system changes that build on the evidence base. First, the delivery system redesign is based on a social work/ care coordinator-based case management intervention that combines components from two interventions designed to decrease hospital readmissions among chronically ill patients and reduce postpartum depression (Howell et al. 2012 (Howell et al. , 2014 . Second, the payment system redesign aims to incorporate aspects of the evidence base from behavioral economics on financial and nonfinancial incentives to support care coordination. Through a cost-sharing arrangement between the health system and the main insurer of our project's targeted sample (a large Medicaid managed care plan) we were able to defray expenses related to employing a social worker and a care coordinator, provide clinician education related to postpartum care, and present clinician/clinic-level feedback on postpartum care performance. This increased access to much needed resources and education for practitioners in this setting acts as an incentive and enables higher quality of delivery of care. Clinician/cliniclevel financial incentives in the form of enhanced payments for completed postpartum visits by the payer were rolled out in the 12th month of the intervention. Figure 1 summarizes the different elements of the delivery and payment system redesign. The program focuses on women at high risk of adverse health outcomes that would benefit from having a timely postpartum care visit (i.e., women with gestational diabetes, hypertension, depressive symptoms, and late registrants for prenatal care). We believe that the combination of delivery system and payment redesign is critical to program effectiveness because it allows high risk women to access resources promptly and as needed while also providing financial and nonfinancial incentives to all stakeholders to improve care coordination and eliminate bottlenecks in the health care delivery system. Figure 2 presents a conceptual model of the overall delivery and payment system redesign. Developing a framework for discussions between a health system and payer is fundamental to get the redesign process started, promote trust, and foster collaboration among partners. One key element is for all participants to have a clear understanding of the different incentives and constraints faced by the different organizations they represent. In our case, some of our team members had expertise in health economics and payment systems that facilitated the communication between the health system and the payer and, thus, complemented the expertise available at these organizations and even served as a neutral third party to the discussions on delivery system and payment redesign. The main goal of our multi-layered intervention is to engage all the key stakeholders involved in the decisionmaking and delivery of postpartum care. First, by engaging the payer (large Medicaid managed group) and the health system leadership, we were able to secure the necessary funds to increase the resources available to clinicians to provide targeted care to high-risk postpartum women. Second, by harnessing the health system's organizational infrastructure and resources (through their obstetrics and social work department), we were able to tailor the educational component to clinicians and training of social workers building on the strengths and progress already made in those departments over time. Finally, given that all the parties involved are vested in the success of this intervention, we have been able to access data from the health system, the payer and our ad-hoc collection of data that will allow us to uniquely assess the effectiveness of our intervention across a set of outcomes (health outcomes, utilization and cost)-which is not common in the literature.
Delivery System Reform
Our case management intervention builds on two successful case-management interventions at the health system. The first is a case management intervention sponsored by the Centers for Medicare & Medicaid Services that targets elderly patients at high risk for readmission based on comorbidities. All patients receive an initial assessment which includes full health care utilization history, psychosocial drivers of readmission, and connection with family. Post-discharge calls, home visits, primary care visits, and community resources are all provided to patients. This program successfully reduced readmissions among high risk elderly patients by over 40% (2014) .
The second case management intervention was developed in a research setting and was designed to reduce postpartum depression through a two-step behavioral educational intervention. This intervention prepared and educated mothers about potential physical and emotional postpartum symptoms, bolstered social support, enhanced management skills, and increased access to community resources. A randomized trial demonstrated substantial benefits: one-third reduction in the odds of a positive depression screen and prolonged breastfeeding duration over a six-month period among black and Hispanic mothers (Howell et al. 2012 (Howell et al. , 2014 .
We combined the key mechanisms in these two interventions and provide education about health conditions (hypertension, diabetes, and depression), important health behaviors (nutrition and exercise) and common physical and emotional postpartum symptoms, teach self-management skills, enhance social support, connect patients with appropriate medical care and increase access to community resources. Our intervention combines the initial educational component with an initial assessment of postpartum women, a one to two-week call and additional calls depending on the needs of each patient. The social worker and the care coordinator help patients navigate the medical system, provide medication reconciliation, serve as an important educational resource, connect patients with community and internet resources, and aim to impact upstream factors associated with the health status of high risk postpartum women. The intervention is being implemented in English and Spanish.
In an effort to retain patients we provide flexibility with timing of follow-up assessments (two weeks, three weeks, and six months postpartum), tracking of date/time of follow-ups, use of technology (emails) to contact patients and send reminders, and use of mailings. In addition, we provide a small incentive ($10 gift card) for patients when they attend their postpartum visit.
Payment Reform
The payment reform initiative aims to realign financial and nonfinancial incentives across the health system as a whole and directly to clinicians to help them meet postpartum care targets. At the system level, the incentives include a cost-sharing arrangement between the health system and the Medicaid managed care health insurance plan to cover expenditures related to employing a social worker and a care coordinator. Clinician/clinic-level financial incentives in the form of enhanced payments for completed postpartum visits by the payer were rolled out after the case management intervention had been implemented for 12 months.
Nonfinancial incentives include clinician education, increased resources to clinicians (in the form of care coordination), and performance feedback. We have provided clinician education to a large array of clinicians and staff including physicians, nurses, social workers, clinic staff, and registrars. This information has been conducted through thematic grand rounds, tailored education modules, as well as one-on-one meetings. The study team has provided an overview of the study as well as clinical information on postpartum care of gestational diabetes, hypertension, and depression.
Study Sample and Outcomes
We aim to recruit 510 postpartum women insured by our Medicaid managed care plan partner. Eligible patients include pregnant women who are 18 years of age or older, speak Spanish or English, and have gestational diabetes, hypertension, screen positive for depression, register late for prenatal care (>20 weeks) or reside in high risk neighborhoods for diabetes or hypertension according to the New York city department of health and mental hygiene. Daily reports of potentially eligible patients (patients insured by the Medicaid managed care partner) are produced by EPIC. Our study social worker and care coordinator then approach listed patients to assess final eligibility and then consent patients who meet the eligibility criteria described above.
Our primary outcome is the HEDIS timely postpartum care measure, an indicator utilized to determine whether a participant has a postpartum visit to an Ob/Gyn practitioner or midwife, family practitioner, or other primary care provider on or between 21 and 56 days after delivery (NCQA 2014). Our secondary outcomes include blood pressure monitoring in the first week postpartum for patients with hypertension, completion of fasting glucose screen at postpartum visit for women with a history of gestational diabetes, mother emergency department visits and hospital admissions in the first year postpartum, depression screen at three weeks and six months postpartum, and health care costs associated with the intervention.
Assessments, Sample Size Calculation, and Progress to Date
We conduct patient surveys at baseline, at three-weeks, and six-months postpartum. These surveys collect data on postpartum emotional and physical symptoms and functioning, interactions with the health care system, satisfaction, as well as self-report of many of the outcomes of interest. We also utilize data from electronic medical records as well as claims data from the Medicaid managed care health plan to evaluate and track our outcomes of interest.
Our sample size of 510 women has been determined to ensure that we may detect the impact of our intervention on the primary outcome of timely postpartum care with high probability, and also ensures adequate power to determine the intervention's impact on several pre-specified secondary outcomes. With 510 women, we will be able to precisely estimate the postpartum visit rate, for example, the maximum half-width (i.e., margin of error) of the estimated 95% confidence would be less than 4.5%. The power to reject a null hypothesis that the true rate is not improved from our intervention (i.e., that the true rate of timely post-partum visits after intervention is 58% or less) is also adequate.
With 510 women, we will have 90% power to detect differences as small as 7%.
Implementation
We received approval from the Program for the Protection of Human Subjects (the Institutional Review Board) at the Icahn School of Medicine at Mount Sinai for this study. After 73 weeks of recruitment our study enrolled 468 patients and has two withdrawals. One hundred eighty-nine patients refused to participate. Of the enrolled patients, 95% were black or Latina women, 11% had gestational diabetes, 21% had hypertension, 6% were late registrants to prenatal care, 16% screened positive for depression, and over 90% resided in high risk neighborhoods for diabetes and hypertension. Our current HEDIS measure postpartum visit rate is 72%.
Our intervention involves the voluntary participation of women that will receive postpartum care. In order to improve our screening and recruitment process, we have collected open-ended response data on the reasons for refusal to participate. We have found that a number of women who refused were concerned about lack of time, competing demands, were not interested in research, were "too sick," or felt they had already been through childbirth before and did not need our intervention.. We used this information to tailor and improve our screening and recruitment processes.
Key to our implementation strategy was finding appropriate strategies to align the internal financial infrastructure at the health care provider level (e.g., billing and reimbursement cycles) with our intervention's aims. In particular, channeling financial incentives directly to clinicians (e.g., individual bonuses) was an unanticipated challenge, as these small incentives cannot be disbursed with the frequency we initially aimed for based on the behavioral economics literature. Indeed, the literature on the implementation of behavioral economics strategies at the provider level does not yet address directly some of these structural challenges. We believe our project and lessons learned will contribute to this important aspect of implementation.
The financial and technical infrastructure in the delivery care system proved challenging to the implementation of our project in some other ways. For example, our project required changes to existent billing codes in order to bill and reimburse the approved financial incentives. This required changes at both the provider/clinic level and changes to the Medicaid managed codes as well. While this technical challenge was addressed, it does reflect standard challenges that systems may face when trying to replicate interventions such as ours.
Ultimately, leadership buy-in has been critical for our team's ability to navigate the implementation challenges we have faced at the organizational, financial and technical levels.
We have sought to incorporate provider feedback and engage providers in the important conversations about the challenges they face when delivering care for complex cases of postpartum care.
The strong focus of our project's increased resources to clinicians (social worker and care coordination team) and educational components have been successful thus far at increasing provider awareness about the importance of having a postpartum care visits. However challenges related to providing information on actual clinical outcomes to physicians remain a challenge given the significant time lag in billing for postpartum visits and the barriers our team faced with the implementation of necessary changes to current billing practices.
Next Steps
Our project engages key stakeholders involved at all stages of the flow of decision-making that can improve postpartum care for high-risk women from vulnerable populations. The managed care organization, our health system leadership, as well as our economics team, obstetricians, health disparities researchers, and others developed and planned this program together for a competitive research grant. Engagement of key stakeholders has continued through regular meetings with leadership in the departments of Ob/ Gyn and social work, our managed care organization partners, as well as with our team of economists. We believe the success of program such as this one requires regular discussions with all of the stakeholders and the alignment of the intervention with our health systems ongoing efforts in population health management.
For this program, we incorporated the existent evidencebase across multidisciplinary literatures on payment reform and delivery change. The payment reform and delivery system change we are testing allows for the alignment of payer/provider incentives and is informed by the collection of clinical and financial data at the health system and payer for continued improvement, translation, and dissemination.
Our intervention focuses on early identification and intervention in high-risk postpartum women, in an effort to minimize and/or prevent long-term consequences of costly chronic health conditions. Improving care for highrisk vulnerable postpartum women has the potential to also address long-term disparities in women's health. Women with gestational diabetes have a >sevenfold increased risk of developing type two diabetes (Stasenko et al. 2011) , postpartum women with hypertension and preeclampsia are at increased risk for ischemic heart disease, chronic hypertension and stroke (Ahmed et al. 2014) , and late entry to prenatal care is associated with elevated risk (Siddiqui et al. 2014) . Postpartum depression affects up to 20% of women and is associated with multiple adverse consequences for mothers and babies ( , Kozhimannil et al. 2009 ). Significant racial/ethnic disparities exist for all of these conditions, with black and Latina women versus white women having higher prevalence rates, experiencing a disproportionate burden of short and long term consequences from these diseases and characteristics and-in the case of postpartum depression-being one-half as likely to receive treatment (Thorpe et al. 2005; Bentley et al. 2014; Savitz et al. 2014; Kozhimannil et al. 2011; Howell et al. 2005) . Thus, our intervention has the potential to impact both short and long term outcomes for vulnerable postpartum women and may be a step towards decreasing racial/ ethnic disparities in postpartum women's access to timely healthcare services.
Our evidence-based program focuses on an important area of maternal health, targets racial/ethnic disparities in postpartum care, utilizes an innovative payment reform strategy, implements an evidence-based case management intervention, and brings together insurers, researchers, clinicians, and policy experts to work together to foster health and wellness for postpartum women and reduce disparities.
Given the complexity of engaging many partners, and doing so in a timely fashion, there are not many examples in the literature. Our project design and implementation builds on all the available evidence. For this reason, our findings will not only improve on the literature of program design to reduce disparities, but also on the participatory design of these types of large interventions involving system-wide delivery and payment reform. We anticipate that our set of findings will be of interest to both the health system and payer, as the landscape of health care delivery moves towards a value-based model. 
